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$G= \lim_{narrow\infty}G_{n}$ $G_{n}$ $G=\cup G_{n}$
“ $U\subseteq G$ ” $\forall n$ $U\cap G_{n}$ $G_{n}$ ”
$G$ $G$
“ ” ( 3-1 )
$(*)$ “ $G_{n}$ $G_{n+1}$ ”








(1) $D_{1}\sim w^{D_{2}}$. ( $W$ ) [ ],
(2) $D_{1}\oplus D_{2}$ [ ],




[1] $\forall D_{1}\sim wD_{2}$ $WU^{D_{1}}W^{-1}=U^{D_{2}}$ ,
[2] $U^{D_{1}}\oplus U^{D_{2}}=U^{D_{1}\oplus D_{2}}$
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[3] $U^{D_{1}}\otimes U^{D_{2}}=U^{D_{1}\otimes D_{2}}$ .
$U$ $K$ “ (birepresentation) ”
$\mathcal{H}^{D}$
$\forall g\in K$ $T_{g}\equiv\{T_{g}^{D}\}_{D\in\Omega}$
$U\equiv\{U^{D}\}_{D\in\Omega}$ $\exists_{1}g\in K$




[1] “ ” $U\equiv\{U^{D}\}_{D}$ $D\in\Omega$ $\mathcal{H}^{D}$
“ ” (‘0 ”
“ ”
“ 1
” , $(O$ ”
B-
$B\equiv\{B=\{B^{D}\}_{D\in\Omega}\}$ $(B^{D}$ $\mathcal{H}^{D}$ $\Vert B^{D}\Vert\leq 1$
)
$B^{D}\equiv.\{B^{D};\Vert B^{D}\Vert\leq 1\}$ $B$
$K_{U}$ $B$
$K$ B- $K$ $B$
$K_{U}$
$K_{U}$ $B$ $[1]-[3]$
(1) $-(3)$ $[1]-[3]$ $B_{0}(\subset B)$
$K_{U}$ $B_{0}$ $0$ $K_{U}=B_{0}\backslash \{0\}$ ,
1 $K_{U}$ , $K$
0-1 B-
$D=\{(\mathcal{H}), T_{g}^{D}, v^{D}\}$ $(\Vert v^{D}\Vert=1)$ $\{\mathcal{H}, T_{g}^{D}\}$
$\{T_{g}^{D}v^{D}\}_{g\in G}$ $\mathcal{H}$
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$D_{j}=\{\mathcal{H}^{j}, T_{g}^{j}, v^{j}\},$ $j=1,2$
$(D_{1}\oplus D_{2})$ $\equiv$ $\{(\mathcal{H}^{1}\oplus \mathcal{H}^{2}), T_{g}^{1}\oplus T_{g}^{2},v^{1}\oplus v^{2}\}$ ,
$(D_{1}\otimes D_{2})$ $\equiv$ $\{(\mathcal{H}^{1}\otimes \mathcal{H}^{2}), T_{g}^{1}\otimes T_{g}^{2},v^{1}\otimes v^{2}\}$ .
1
$K$ ( $T_{2^{-}}$) $D\equiv\{\mathcal{H}, T_{g}, v\}$
$\mathcal{H}$ $T_{g}$ $v$ $\Vert v\Vert=1$
$\eta(g)\equiv\langle T_{g}v,$ $v\rangle$ $K$
$D\equiv\{\mathcal{H}, T_{g}, v\}$ $D^{*}\equiv\{\mathcal{H}^{*}, T_{g}^{*}, v^{*}\}$
$D^{*}$ $\mathcal{H}^{*}$ $\mathcal{H}$ $\mathcal{H}$
$\mathcal{H}$ $\mathcal{H}^{*}$
(11) $\mathcal{H}\ni uarrow u^{*}\in \mathcal{H}^{*}$ : $u^{*}(w)\equiv(w, u^{*})=\langle w,$ $u\rangle$ .
$\mathcal{H}^{*}$ $\langle w^{*},$ $u^{*}\rangle=\overline{\langle w,u\rangle}$ $(u^{*})^{*}=u$






$v^{*}\in \mathcal{H}^{*}$ $v\in \mathcal{H}$
(1.2) $\forall g\in K$ , $\langle T_{g}^{*}v^{*},$ $u^{*}\rangle=\overline{\langle T_{g}v,u\rangle}$ .
$(D^{*})^{*}$ $D$
$D$ $D^{0}\equiv D\oplus D^{*}$
$W$ $u\oplus v^{*}$ $v\oplus u^{*}$
$(D^{0})^{*}\sim w^{D^{0}}$
1-1 $D\equiv\{\mathcal{H}^{D}, T_{g}^{D}\}$ $D^{0}\equiv D\oplus D^{*}$ $\mathcal{H}^{D}$
$A$
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$\forall u,$ $v\in \mathcal{H}^{\mathcal{D}}$ , $\langle(A\oplus A^{*})(u\oplus u^{*}),$ $v\oplus v^{*}\rangle(\leq 1)$
$\langle(A\oplus A^{*})(u\oplus u^{*}),$ $v\oplus v\rangle=\langle Au,$ $v\rangle+\langle A^{*}u^{*},$ $v^{*}\rangle=\langle Au,$ $v\rangle+\langle(Au)^{*},$ $v^{*}\rangle$
$=\langle Au,$ $v\rangle+\overline{\langle Au,v\rangle}=2\Re\langle Au,$ $v\rangle$
$D\equiv\{\mathcal{H}, T_{g}, v\}$ $(\Vert v\Vert=1)$ , $I=(C, I_{g}, v_{0})$




$1\geq\langle T_{g}^{D_{p}}v_{p},$ $v_{p}\rangle\geq 0$ .
$\Vert v_{p}\Vert^{2}=\Vert v_{0}\Vert^{2}+2\Vert v\Vert^{2}=2^{-1}+2\cross 2^{-2}=1$ .
$\langle T_{g}^{D_{p}}v_{p},$ $v_{p}\rangle\leq 1$ $|\langle T_{g}^{D}v,$ $v\rangle|\leq 1$
(13) $1\geq\langle T_{g}^{D_{p}}v_{p},$ $v_{p}\rangle=(2^{-1})\langle I_{g}v_{0},$ $v_{0}\rangle+(4^{-1})\{\langle T_{g}^{D}v, v\rangle+\langle T_{g}^{D}.v^{*},v^{*}\rangle\}$
$=2^{-1}+(2^{-1})(\Re\langle T_{g}^{D}v, v\rangle)\geq 0$ . $\square$
$\eta(g)\equiv\langle T_{g}^{D}v,$ $v\rangle$ $0<\epsilon<1$
$F(D, \epsilon)\equiv\{g\in K| |1-\eta(g)|<\epsilon\}$
1-1-2 $(D)$ $(D_{p})$ 1-1-1 1 $>\forall\epsilon\geq 0,$ $\exists\delta>0$
(1.4) $F(D_{p}, \delta)\subset F(D, \epsilon)$ .
$|1-\eta(g)|<\epsilon<1$ $|1-\Re\eta(g)|<1$ $\Re\eta(g)>0$ .
$\eta_{p}(g)=\langle T_{g}^{D_{p}}v_{p},$ $v_{p}\rangle=2^{-1}(1+(\Re\langle T_{g}^{D}v, v\rangle)$
$1-\eta_{p}(g)=1-2^{-1}-(2^{-1})\Re\eta(g)=2^{-1}(1-\Re\eta(g))$
$1\geq|\Re\eta(g)|^{2}+|\Im\eta(g)|^{2}$





$\forall g\in F(D_{p}.’\delta)$ $g\in F(D, \epsilon)$ .
$F(D_{p}, \delta)\subseteq F(D, \epsilon)$
1-1 $K$ $\Omega_{0}\equiv\{D_{\alpha}\}_{\alpha\in A}$ $e$ $V$
$\epsilon>0$ $D\in\Omega_{0}$ $\eta^{D}(g)\equiv\langle T_{g}^{D}v^{D},$ $v^{D}\rangle$
$\{g\in K| |\eta^{D}(g)-1|<\epsilon\}\subset V$ $\Omega_{0}$
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(SSUR:separating system of unitary representations)
1 $K$ $e$ $V$ $f^{*}*f$ $V$
$f$ $f^{*}*f$
$f^{*}$ $(f^{*}(g)=\triangle(g)\overline{f(g^{-1})})$ $f$ (convolution)
$f$ $K$ $f^{*}*f(g)=$
$\langle R_{g}f,$ $f\rangle$ $K$
$K$ SSUR
2 [3], Proposition 55 $G= \lim_{narrow\infty}G_{n}$ $e$
$V$ $[F]$ $V$ $F$
$F$ $G$ $G$ SSUR
1-2 $K$ SSUR $\Omega\equiv\{D\}$ SSUR $\Omega_{1}\equiv\{D\}$
$D=\{\mathcal{H}^{D},T_{g}^{D}, v^{D}\}$ $(\in\Omega_{1})$ $\eta^{D}(g)\equiv$
$\langle T_{g}^{D}v^{D},$ $v^{D}\rangle$
$\Omega\equiv\{D\}$ $D$ 1-1 1-1-1 $\Omega_{1}\equiv$







$K\ni garrow T_{g}^{D}\in U(\mathcal{H}^{D})$
$U( \Omega)\equiv\prod_{D\in\Omega}U(\mathcal{H}^{D})$ $U(\Omega)$
(1.5) $K\ni g\mapsto(T_{g}^{D})_{D\in\Omega}$ $\in\prod_{D\in\Omega}U(\mathcal{H}^{D})=U(\Omega)$
$K$ SSUR $T_{2}$-
1-3 $K$ (1.5) $K$ $U(\Omega)$
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$K$ $T_{2}$- SSUR $\Omega_{0}$ $e$
$V$ $D\in\Omega_{0}$ $\epsilon>0$
$\{g\in K|\Vert T_{g}^{D}v-v\Vert<\epsilon\}\subset V$
(1.5) $\square$
$K$ (1.5) $U(\Omega)$ $K_{U}$
2 Cauchy
2-1 $T_{2}$- $K$ $\mathcal{F}\equiv\{F_{\alpha}\}_{\alpha\in\Gamma}$ ( $\Gamma$ )
Cauchy
$K$ $e$ $V$
$\exists\alpha\in\Gamma$ , $\forall\beta,$ $\gamma\succ\alpha(\beta, \gamma\in\Gamma)$ , $F_{\beta}^{-}.F_{\gamma}\subset V$






$\overline{F_{\alpha}}\cap\overline{F_{\beta}}\supset\overline{F_{\alpha}\cap F_{\beta}}$ , $\overline{\mathcal{F}}\equiv\{\overline{F_{\alpha}}\}_{\alpha\in\Gamma}$ $K$
Cauchy
$e$ $W$ $V^{3}\subset W$ $e$ $V$ $(i.e. V=V^{-1}))$
$\mathcal{F}$ Cauchy $\alpha\in\Gamma$ , $\forall\beta,$ $\gamma\succ\alpha$ , $F_{\beta}^{-1}F_{\gamma}\subset V$.
$\overline{F_{\alpha}}\subset F_{\alpha}V_{)}$ $\overline{F_{\beta}}\subset F_{\beta}V$








$K \equiv U(\Omega)=\prod_{D\in\Omega}U(\mathcal{H}^{D})$ Cauchy





$D$ $v\in \mathcal{H}^{D}$ $\{F_{\alpha}^{D}v\}$
$\mathcal{H}^{D}$ Cauchy $u(v)$
$\forall U_{\alpha}^{D}\in F_{\alpha}^{D},$ $\forall v\in \mathcal{H}^{D}$ $\lim_{\alpha}U_{\alpha}^{D}v=u(v)$
$\lim_{\alpha}U_{\alpha}^{D}(v_{1}+v_{2})=u(v_{1})+u(v_{2})$ $\Vert u(v)\Vert=\Vert U_{\alpha}^{D}v\Vert=\Vert v\Vert$ .
$\mathcal{H}^{D}\ni varrow u(v)\in \mathcal{H}^{D}$
$B^{D}$ $u(v)=B^{D}v$
2-2 $U( \Omega)=\prod_{D\in\Omega}U(\mathcal{H}^{D})$ Cauchy $B^{D}$
$(B^{D})_{D\in\Omega} \in B(\Omega)=\prod_{D\in\Omega}B(\mathcal{H}^{D})$
SSUR $K$ $\mathcal{F}$ $K_{U}$ $\mathcal{F}_{U}$
$\mathcal{F}$ Cauchy $\mathcal{F}_{U}$ $U(\Omega)$ Cauchy
2-3 SSUR $K$ Cauchy $B(\Omega)$
3
3-1 $G= \lim_{narrow\infty}G_{n}$




3-2 $G_{n}$ $e$ $W_{n}$
(3.1) $W\equiv$ $\cup$ $W_{1}\cdot W_{2}\cdots\ovalbox{\tt\small REJECT}$
$1\leq k<\infty$
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$G$ $e$ BS (bamboo shoot)-
[3] Proposition 23
3-1 BS $G$ $e$
3-3 $E(\subset G_{n})$ (PC)-
$\forall n$ $E\cap G_{n}$ ( )
3-1 $PC$- $E$ $\forall g\in G$ $Eg,$ $gE$ $PC$-
3-2 $E$ $G$ $PC$- $n$ $E\cap G_{n}=\emptyset$ $G$
$e$ $W$ $E\cap G_{n}W=\emptyset$
$G_{n}$ $G_{n+1}$ $E_{n+1}\equiv E\cap G_{n+1}$
$G_{n+1}$ $e$ $W_{n+1}$ $E_{n+1}\cap G_{n}W_{n+1}=\emptyset$
$G_{n}W_{n+1}$ $G_{n+1}$
$G_{n+2}$ $G_{n}W_{n+1}$ $E_{n+2}\equiv E\cap G_{n+2}$
$E_{n+2}\cap G_{n}W_{n+1}=E\cap G_{n+2}\cap G_{n}W_{n+1}$
$=E\cap G_{n+1}\cap G_{n}W_{n+1}=E_{n+1}\cap G_{n}W_{n+1}=\emptyset$ .
$G_{n+2}$ $e$ $W_{n+2}$
$E_{n+2}\cap G_{n}W_{n+1}W_{n+2}=\emptyset$ .
$G_{n+3}$ $G_{n}W_{n+1}W_{n+2}$ $E_{n+3}\equiv E\cap G_{n+3}$
$G_{n+3}$ $e$ $W_{n+3}$
$E_{n+3}\cap G_{n}W_{n+1}W_{n+2}W_{n+3}=\emptyset$ .
$k$ $G_{n+k}$ $e$ $W_{n+k}$
$E_{n+k}\cap G_{n}W_{n+1}W_{n+2}\cdots W_{n+k}=\emptyset$ .
$\forall k>m,$ $E_{n+k}\supset E_{n+m},$ $E_{n+m}\cap G_{n}W_{n+1}W_{n+2}\cdots W_{n+k}=\emptyset$ ,
$E_{n+m} \cap G_{n}(\bigcup_{k\geq 1}W_{n+1}W_{n+2}\cdots W_{n+k})=\emptyset$
$W \equiv\bigcup_{k\geq 1}W_{n+1}W_{n+2}\cdots W_{n+k}$ $G$ $e$
$\forall k>m,$ $E_{n+m}\cap G_{n}W=\emptyset$ $E= \bigcup_{k\geq 1}E_{n+k}$
$E\cap G_{n}W=\emptyset$ . $\square$
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3-3 $G$ $PC$- $\{F_{m}\}_{m\geq 1}$
(1) $\forall m$ , $F_{m}\supset F_{m+1}$ .
(2) $\forall m$ , $F_{m+1}\cap G_{m}=\emptyset$ .
$G$ $e$ $V$
$\forall m$ , $F_{m+1}\cap G_{m}V=\emptyset$ .
$n$ 3-2 $E$ $F_{m+1}$ $G$ $e$
$W$ $V_{m+1}$ $n$ $F_{m+1}\cap G_{m}V_{m+1}=\emptyset$
$G_{m}V_{m+1}$ $G$ $e$
$V \equiv\bigcap_{m\geq 1}G_{m}V_{m+1}$ $V$ $G$ $e$
$V$ $G$ $e$
$V_{m}$ $G$ $e$ $O_{m}\subset V_{m}$ $G$ $e$ $O_{m}$
$V= \bigcap_{m\geq 1}G_{m}V_{m+1}\supset O\equiv\bigcap_{m\geq 1}G_{m}O_{m+1}\ni e$
.
$O$ $G$ $k$
$O_{k}\equiv O\cap G_{k}$ $G_{k}$
$m\geq k$ $G_{k}\subset G_{m}O_{m+1}$ $O_{k}=O\cap G_{k}\subset G_{m}O_{m+1}$ .
$O_{k}=O \cap G_{k}=\bigcap_{m<k}G_{m}O_{m+1}\cap G_{k}$ .
$O_{k}$ $G_{k}$
$\forall m$ , $F_{m+1} \cap G_{m}V=F_{m+1}\cap G_{m}(\bigcap_{k\geq 1}G_{k}V_{k+1})\subset F_{m+1}\cap G_{m}V_{m+1}=\emptyset$ .
3-4 $G$ $e$ $V$ $V$ $PC$- $e$
$V$ BS-
$V= \bigcup_{1\leq k<\infty}V_{1}\cdot V_{2}\cdots V_{k}$ .
(3.1) $W_{n}(\subset V_{n})$ $n$
$G_{1}$ $e$ $W_{1}$ $(\subset V_{1})$
$G_{2}$ $e$ $W_{2}(\subset V_{2})$ $(W_{2})^{2}\cap G_{1}\subset W_{1}$
$W_{j-1}$ $G_{j}$ $e$ $W_{j}(\subset V_{j})$
$(W_{j})^{2}\cap G_{j-1}\subset W_{j-1}$
$W_{1}\cdot W_{2}\cdots W_{j-1}\cdot(W_{j})^{2}$ $c_{j}$ $e$
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$W \equiv\bigcup_{k\geq 1}W_{1}\cdot W_{2}\cdots W_{k}$ $E(k,j)\equiv W_{1}\cdot W_{2}\cdots W_{k}\cap G_{j}$
$k$
$k\leq j$ $G_{j}\supset W_{1}\cdot W_{2}\cdots W_{k}\supset E(k,j)$ .
$k>j$ $i$
$E(k, j)\equiv W_{1}\cdot W_{2}\cdots W_{k}\cap G_{j}\subset W_{1}\cdot W_{2;}\cdot W_{k-1}(W_{k})^{2}\cap G_{j}$
$=W_{1}\cdot W_{2}\cdots W_{k-1}(W_{k})^{2}\cap G_{k-1}\cap G_{j}$
. $=(W_{1}\cdot W_{2}\cdots W_{k-1}(W_{k})^{2}\cap G_{k-1})\cap G_{j}$
$\subset((W_{1}\cdot W_{2}\cdots W_{k-1})((W_{k})^{2}\cap G_{k-1}))\cap G_{j}$
$\subset W_{1}\cdot W_{2}\cdots W_{k-2}(W_{k-1})^{2}\cap G_{k-2}\cap G_{j}$
$\subset W_{1}\cdot W_{2}\cdots W_{j-1}(W_{j})^{2}\cap G_{J}=W_{1}\cdot W_{2}\cdots W_{j-1}(W_{j})^{2}$ .
$\forall k$ , $E(k,j)\subset W_{1}\cdot W_{2}\cdots W_{j-1}(W_{j})^{2}$ .
$W \cap G_{j}\equiv\bigcup_{k>1}W_{1}\cdot W_{2}\cdots W_{k}\cap G_{j}\subset W_{1}\cdot W_{2}\cdots W_{j-1}(W_{j})^{2}$
$G$
$W$ $G$ $e$ $(V_{0})^{2}$ bsetW $e$ $V_{0}$
$\forall n,$ $\overline{V_{0}}\cap G_{n}(\subset W\cap G_{n})$ $\overline{V_{0}}$ $V$
$G$ $e$ PC-
3-4-1 Cauchy C- $\mathcal{F}=\{F_{\alpha}\}_{\alpha\in A}$
$\alpha$ $\forall\beta\succ\alpha$ $F_{\beta}$ $PC$-
$G$ $e$ PC- $W$
$\mathcal{F}=\{F_{\alpha}\}_{\alpha\in A}$ Cauchy
$\alpha,$ $\forall\beta\succ\alpha$ , $F_{\alpha}^{-1}F_{\beta}\subset W$ .




$C_{n}$ $\sigma-$ $B \equiv\bigcup_{n\geq 1}C_{n}$ $C_{n}$
n $\bigcup_{n\geq 1}$ n $B$




$E$ $\sigma-$ $T_{E}^{D_{V}}$ $\sigma-$
4 $G= \lim_{narrow\infty}G_{n}$
1 $G= \lim_{narrow\infty}G_{n}$
$G$ Cauchy $\mathcal{F}\equiv\{F_{\alpha}\}_{\alpha\in A}$ $G$
$\mathcal{F}$
1) $n$ $\alpha$ $F_{\alpha}\cap G_{n}\neq\emptyset$
2) $n$ $F_{\alpha}$ $G_{n}=\emptyset$ $\alpha$
1) $\mathcal{F}_{n}\equiv\{F_{\alpha,n}\equiv F_{\alpha}\cap G_{n}\}_{\alpha\in A}$
$G_{n}$ Cauchy
$\forall F_{\alpha,n},$ $F_{\beta,n}\in \mathcal{F}_{n}$ $F_{\alpha,n}$ $F_{\beta,n}=$ ( $F_{\alpha}$ Gn) $\cap$ ( $G_{n}$ ) $=F_{\alpha}$ $F_{\beta}\cap G_{n}$
$\mathcal{F}_{n}$
$\mathcal{F}_{n}$ “Cauchy- ” $\mathcal{F}$
$\mathcal{F}_{n}$ $G_{n}$ 1
$\mathcal{F}$ $\mathcal{F}$ $G_{n}(\subset G)$
2) $G$
2-1 $\mathcal{F}$ C- 3-4-1
$\mathcal{F}$ PC-
2) $n$
(4.1) $F_{\alpha}\cap G_{n}=\emptyset$ .
$F_{1}\in \mathcal{F}$ $F_{1}\cap G_{1}=\emptyset$ $n(1)$ $F_{1}\cap G_{n(1)}\neq\emptyset$
$F_{2}\subset F_{1},$ $F_{2}\cap G_{n(1)}=\emptyset$ $F_{2}\in \mathcal{F}$ $n(2)$ $F_{2}\cap G_{n(2)}\neq\emptyset$
$F_{k-1}$ $n(k-1)$ $F_{k}\in \mathcal{F}$ $F_{k}\subset F_{k-1},$ $F_{k}\cap G_{n(k-1)}=\emptyset$ ,
$n(k)$ $F_{k}\cap G_{n(k)}\neq\emptyset$
$\{F_{m}, n(m)\}_{m\geq 1}$





3-3 $G$ $e$ $V$
$\forall m,$ $F_{m+1}\cap G_{m}V=\emptyset$
(4.3) $G_{m}F_{m+1}\cap V=\emptyset$ $F_{m+1}\cap G_{m+1}\neq\emptyset$ .
[3] Proposition 5.5, Theorem 510
[ ] $G= \lim_{narrow\infty}G_{n}$ $e$ $V$ $V$
$\eta$
(4.4) $[\eta]\subset V$.
GNS $\eta(g)=\langle T_{g}v,$ $v\rangle$ $D\equiv\{\mathcal{H}, T_{g}, v\}$
(4.4) $V$ $g_{0}$ $\langle T_{g}v,$ $v\rangle=0$
(4.5) $T_{g}v\perp v$ .
(43)
(4.6) $\forall h_{m}\in G_{m},$ $\forall g_{m+1}\in F_{m+1}$ $\Rightarrow$ $(T_{h_{m}^{-1}g_{m+1}}v)\perp v$ ,
(4.7) $\forall h_{m}\in G_{m},$ $\forall g_{m+1}\in F_{m+1}$ $\Rightarrow$ $T_{9m+1}v\perp T_{h_{m}}v$ .
$\mathcal{H}$ $\{T_{F}v\}_{F\in \mathcal{F}}$ Cauchy
$u\in \mathcal{H}$
$D_{m}\equiv\{g\in G|\Vert T_{g}v-u\Vert<1/m\}$
$u$ $\{T_{F}v\}_{F\in \mathcal{F}}$ $F\in \mathcal{F}$ $m$ $Dm[sqcap] F\neq\emptyset$
$E(m)\equiv D_{m}$ $F_{m}$ $m$
$G_{n(1)}\cap E(1)\neq\emptyset$ $n(1)$ $g_{1}\in G_{n(1)}\cap E(1)$
$G_{n(2)}\cap E(n(2))\neq\emptyset$ $n(2)$ $g_{2}\in G_{n(2)}\cap E(n(2))$
$g_{k}\in G_{n(k)}\cap E(n(k))$ $\{(n(k),$ $k)\}_{k\geq 1}$
$G_{n}$ $\forall m<k,$ $g_{m}\in G_{n(k)-1}$ , $g_{k}\in E(n(k))\subset F_{(n(k))}$ .






[3] 5.1-5.3, Theorem 510 $G$ $e$ PC- $E$
$G$ $\Re\equiv\{\mathfrak{H}, R_{g}, f^{\sim}\}$
$\eta(g)\equiv\langle R_{g}f^{\sim},$ $f^{\sim}\rangle$ $[\eta]\subset E$
, $\Re$ ,
$G_{n}$ $f_{n}^{\sim}$ $\mu_{n}$
$\{(f_{n}^{\sim}, \mu_{n})\}_{n\geq 1}$ $n$
$G$ $f^{\sim}$ $G_{n}$ $f_{n}$ $L^{2}(\mu_{n})$
$f_{m}^{\sim}$ $(m\geq n)$ $G_{n}$
(5.1) $\Vert f^{\sim}\Vert\equiv\lim_{narrow\infty}\Vert f_{n}^{\sim}\Vert_{L^{2}(n)}=\lim_{narrow\infty}(\int_{G_{n}}|f_{n}^{\sim}(g)|^{2}d\mu_{n}(g))^{1/2}=1$ ;
(5.2) $\Vert R_{g}f^{\sim}\Vert\equiv\lim_{narrow\infty}\Vert R_{g}f_{n}^{\sim}\Vert_{L^{2}(n)}=\Vert f^{\sim}\Vert$ $(\forall g\in G)$ ;
(5.3) $( \Vert R_{g_{1}}f_{n}^{\sim}\Vert_{L^{2}(n)})^{2}=\int_{G_{n}}|R_{g_{1}}f_{n}^{\sim}(g)|^{2}d\mu_{n}(g)$ .
$R_{g}$ $g$
$H$ $\{R_{g}f^{\sim}\}_{g\in G}$ $G$ $\{\sum_{j}c_{j}R_{g_{j}}f^{\sim}(g)\}$
(5.1), (5.2) $\Vert*\Vert$ $H$
$\equiv\{\mathfrak{H}, R_{g}, f^{\sim}\}$
$G$ $[\eta]\subset E$ $\eta(g)\equiv\langle R_{g}f^{\sim},$ $f^{\sim}\rangle$
$G$ $D\equiv\{\mathcal{H}^{D}, T_{g}^{D}, v^{D}\}$
$D^{\sim}\equiv(D\otimes\Re)=\{(\mathcal{H}^{D}\otimes \mathfrak{H}), T_{g}^{D}\otimes R_{g}, f^{\sim}(\equiv v^{D}\otimes f^{\sim})\}$,
$(D\otimes\Re)$ $\mathcal{H}^{D}\otimes$ $(\mathcal{H}^{D}\otimes \mathfrak{H})$ $D\otimes\Re$
(0 )
$\mathcal{H}^{D}\otimes H$ $G$ $\mathcal{H}^{D}$ $f(g) \equiv\sum_{j}c_{j}R_{g_{j}}f^{\sim}(g)v_{j}(v_{j}\in \mathcal{H}^{D})$
$f,$ $k\in \mathcal{H}^{D}\otimes H$
(5.4) $\Vert f\Vert^{2}=\lim_{narrow\infty}\int_{G_{n}}$ $\Vert f(g)\Vert_{\mathcal{H}^{D}}^{2}d\mu_{n}(g)$ ,
(5.5) $\langle f,$ $k \rangle_{L^{2}(n)}=1_{1}mn\int_{G_{n}}\langle f(g),$ $k(g)\rangle_{\mathcal{H}^{D}}d\mu_{n}(g)$ .
$D^{\sim}$
(5.6) $\langle T_{g}^{D^{\sim}}f^{\sim},$ $f^{\sim}\rangle$ $=$ $\langle(T_{g}^{D}\otimes R_{g})(v^{D}\otimes f^{\sim}),$ $(v^{D}\otimes f^{\sim})\rangle$
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$(T_{g}^{0}f)(*)\equiv T_{g}^{D}f(*g)$ $D^{0}\equiv\{\mathcal{H}^{D}\otimes \mathfrak{H}, T_{g}^{0}\}$ $G$
$D^{0}$ $\mathcal{H}^{D}\otimes$ $(\mathcal{H}^{D}\otimes \mathfrak{H})$ $D^{\sim}$




(5.8) $\Vert T_{*}^{D^{\sim}}f(*)\Vert_{\mathcal{H}^{D}\otimes J3}$ $=$ $\lim_{narrow\infty}(\int_{G_{n}}\Vert f_{n}^{\sim}(*g)T_{*}^{D}v^{D}\Vert^{2}d\mu(g))^{1/2}$
$=$ $\lim_{narrow\infty}(\int_{G_{n}}|f_{n}^{\sim}(*g)|^{2}\Vert v^{D}\Vert^{2}d\mu(g))^{1/2}$
$=$ $\lim_{narrow\infty}(\int_{G_{n}}\Vert f_{n}^{\sim}(*g)v^{D}\Vert^{2}d\mu(g))^{1/2}=\Vert f(*)\Vert_{\mathcal{H}^{D}\otimes\lrcorner 3}$ .
$T_{9^{-1}}^{D^{\sim}}=(T_{g}^{D^{\sim}})^{-1}$ $W$
$D^{1}\equiv\{\mathcal{H}^{D}\otimes ij, WT_{g}^{0}W^{-1}\}$ $D^{0}$ $G$
(5.9) $WT_{g}^{0}W^{-1}(f(*))=W((T_{g*}^{0})^{-1}f(*))=W((T_{g*}^{0})^{-1}f(*g))=f(*g)$
$D^{1}\equiv\{\mathcal{H}^{D}\otimes\hslash, T_{g}^{1}\}$ $T_{g}^{1}\equiv WT_{g}^{0}W^{-1}$
$g$
$G$ PC- $E$
3-5-1 $T_{E}^{D}v^{D}$ $\mathcal{H}^{D}$ $\mathcal{H}_{0}^{D}$







$v_{j}\rangle v_{j}$ $(g\in E)$ .
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$H_{j}\equiv\{\langle f(*), v!\rangle vj\}_{f\in(\mathcal{H}^{D}\otimes\delta)}$ $\forall f\in E$
$\mathcal{H}^{D}$
$D^{\sim}=\{(\mathcal{H}^{D}\otimes fl), T_{g}^{D}\otimes R_{g}, f^{\sim}\equiv v^{D}\otimes f^{\sim}\}$
$W(f^{\sim}(g)v^{D})=f^{\sim}(g)T_{g}^{D}v^{D}$ .
$g\not\in E$ $f^{\sim}(g)=0$
(512) $\langle f(*),$ $v_{j}\rangle=f^{\sim}(*)\langle T_{*}^{D}v^{D},$ $v_{j}\rangle$ .
$j=1$ $v_{1}=v^{D}$
$\langle f(*),$ $v^{D}\rangle=f^{\sim}(*)\langle T_{*}^{D}v^{D},$ $v^{D}\rangle$











$D^{0}\equiv D\oplus D^{*}\}$ $U^{D^{0}}=U^{D}\oplus U^{D}$




6-1-1 $D^{0}\equiv D\oplus D^{*}\iota_{\overline{\llcorner}}$ $\langle U^{D^{0}}(u\oplus u^{*}),$ $v\oplus v^{*}\rangle$
$\langle U^{D^{0}}(u\oplus u^{*}),$ $v\oplus v^{*}\rangle=\langle U^{D}u,$ $v\rangle+\langle U^{D^{*}}u^{*},$ $v^{*}\rangle$
$=\langle U^{D}u,$ $v\rangle+\langle(U^{D}u)^{*},$ $v^{*}\rangle=\langle U^{D}u,$ $v\rangle+\overline{(U^{D}u,v\rangle}\in$ $R$ .
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6-1-2 1-1-1 $D_{p}\equiv I\oplus D\oplus D^{*}$ $v_{0}\in \mathcal{H}^{I},$ $v\in \mathcal{H}^{D}$
$v_{p}\equiv(2^{-1/2})v_{0}\oplus(1/2)(v\oplus v^{*})$
(6.2) $\langle U^{D_{\mu}}v_{p},$ $v_{p}\rangle\geq 0$ .
$\langle U^{D_{p}}v_{p},$ $v_{p}\rangle=(2^{-1}\langle Iv_{0},$ $v_{0}\rangle+(4^{-1})\{\langle U^{D}v, v^{\rangle}+\langle U^{D^{*}}v^{*}, v^{*}\rangle\}$
$=$ $2^{-1}+(2^{-1})(\Re\langle U^{D}v,$ $v\rangle)\geq 0$
6-1-3. 6-1-2 $D_{p}\equiv I\oplus D\oplus D^{*}$ $V_{p}$




$G$ $D=\{\mathcal{H}^{D}, T_{g}^{D}, v^{D}\}$
$\eta^{D}(g)\equiv\langle T_{g}^{D}v^{D},$ $v^{D}\rangle$
$K^{D}(g)\equiv\langle T_{g}^{D}U^{D}v^{D},$ $v^{D}\rangle$ .
6-2
(6.4) $\sup_{g\in G}|K^{D}(g)|=\sup_{g\in G}|\eta^{D}(g)|=\eta^{D}(e)=\Vert v^{D}\Vert^{2}=1$ .
$\Vert v^{D}\Vert=1$ $U^{D},$ $T_{g}^{D}$ $|K(g)|\leq 1$ .
$\delta>0$ $a \equiv\sup_{g\in G}|K^{D}(g)|<1-\delta$
$\eta^{D}(g)$ $G$ $e$ $V$
$g\in V\Rightarrow\Re(\eta^{D}(g))>1-\delta$
5 $[\langle R_{g}f^{\sim}, f^{\sim}\rangle]\subset V$ $\Re\equiv$ $\{fi, R_{g}, f^{\sim}\}$
$D^{1}\equiv(D\otimes\Re)=\{(\mathcal{H}^{D}\otimes ij), T_{g}^{D}\otimes R_{g}, v^{D}\otimes f^{\sim}\}$
(65) $W(U^{D^{1}}(v^{D}\otimes f^{\sim}))=U$ $W(v^{D}\otimes f^{\sim})=U^{\Re}(\langle T_{*}^{D_{V}D},$ $v^{D}\rangle f^{\sim}(*))$ .
( $W$ (5.7) ).
(6.6) $W(U^{D^{1}}(v^{D}\otimes f^{\sim}))=W(U^{D}v^{D}\otimes U^{\Re}f^{\sim})=v^{D}\otimes(\langle T_{*}^{D}U^{D}v^{D}, v^{D}\rangle U^{\Re}f(*))$ .




$\Vert\langle T_{*}^{D}U^{D}v^{D},$ $v^{D}\rangle U^{\Re}f(*)\Vert=\Vert K(*)U^{\Re}f(*)\Vert$
$<(1-\delta)\Vert U^{\Re}f^{\sim}\Vert=(1-\delta)\Vert f^{\sim}\Vert=1-\delta$ .
6-1
7









$U\equiv\{U^{D}\}_{D}$ , \S 6 $K^{D}(g)\equiv$
$\langle T_{g}^{D}U^{D}v^{D},$ $v^{D}\rangle$
6-1-3 $D_{p}\equiv I\oplus D\oplus D^{*}$ $K^{D_{p}}(g)\geq 0$
$(D_{p})=\{(C\oplus \mathcal{H}^{D}\oplus(\mathcal{H}^{D})^{*}), I\oplus T_{g}^{D}\oplus(T_{g}^{D})^{*}, v_{p}\equiv(2^{1/2})v_{0}\oplus(1/2)(v\oplus v^{*})\}$ .
7-2 $\forall g\in G$ , $K^{D_{p}}(g)=\langle T_{g}^{D_{p}}U^{D_{p}}v_{p},$ $v_{p}\rangle\geq 0$
(7.1) $\inf_{g\in G}(1-K^{D_{p}}(g))=0$ .
$U^{D_{p}}$ $\Vert v_{p}\Vert=1$ $1\geq K^{D_{p}}(g)\geq 0$
$|K^{D_{p}}(g)|=K^{D_{p}}(g)$ .
7-1 (3) $\sup_{g\in G}K^{D_{p}}(g)=1$
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$\Omega_{+}$ $D$ :
$\forall g\in G$ $K^{D}(g)=\langle T_{g}^{D}U^{D}v^{D},$ $v^{D}\rangle\geq 0$ .
$\Omega_{+}$ $(D_{p})$
$K^{D_{1}}(g),$ $K^{D_{2}}(g)\geq 0$ , $K^{D_{1}}(g)\cross K^{D_{2}}(g)\geq 0$
7-3
$D_{1},$ $D_{2}\in\Omega_{+}$ $\Rightarrow$ $(D_{1}\otimes D_{2})\in\Omega_{+}$ .
$K^{D_{1}\otimes D_{2}}(g)=K^{D_{1}}(g)\cross K^{D_{2}}(g)$
$G$ $U\equiv\{U^{D}\}$
7-4 $\epsilon>0$ $D\in\Omega_{+}$ $F(D, \epsilon)\equiv\{g|(1-K^{D}(g))<\epsilon\}$
(7.2) $Z=\{F(D, \epsilon)\}_{D\in\Omega_{+},\epsilon>0}$.
$Z$ ‘ ” $G$ Cauchy
7-1 (3) $F(D, \epsilon)\neq\emptyset$
(7.3) $\epsilon_{1}>\epsilon_{2}$ $\Rightarrow$ $F(D, \epsilon_{1})\supseteq F(D, \epsilon_{2})$ .
$D^{j}\equiv\{\mathcal{H}^{j}, T_{g}^{j}, v^{j}\}(j=1,2)$ $D^{0}\equiv(D^{1}\otimes D^{2})$
$0\leq K^{D^{1}}(g),$ $K^{D^{2}}(g)\leq 1$ 7-3
$K^{D^{0}}(g)=K^{D^{1}}(g)K^{D^{2}}(g)\leq K^{D^{1}}(g),$ $K^{D^{2}}(g)$
(7.4) $1-K^{D^{0}}(g)\geq 1-K^{D^{1}}(g),$ $1-K^{D^{2}}(g)$ .
(7.5) $F(D^{1}, \epsilon)\cap F(D^{2}, \epsilon)\supseteq F(D^{0}, \epsilon)\neq\phi$ .
Z
$1-K^{D}(g)<\epsilon$
(7.6) $\Vert T_{g}^{D}U^{D}v^{D}-v^{D}\Vert^{2}=\Vert T_{g}^{D}U^{D}v^{D}\Vert^{2}+\Vert v^{D}\Vert^{2}-2K^{D}(g)=2(1-2K^{D}(g))\leq 2\epsilon$ .
(7.7) . $\Vert U^{D}v^{D}-T_{9^{-1}}^{D}v^{D}\Vert=\Vert T_{g}^{D}U^{D}v^{D}-v^{D}\Vert\leq(2\epsilon)^{1/2}$ .
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$g,$ $h\in F(D, \epsilon)$
(7.8) $\Vert T_{hg^{-1}}^{D}v^{D}-v^{D}\Vert$ $=$ $\Vert T_{g^{-1}}^{D}v^{D}-T_{h^{-1}}^{D}v^{D}\Vert$
$\leq$ $\Vert T_{g^{-1}}^{D}v^{D}-U^{D}v^{D}\Vert+\Vert U^{D}v^{D}-T_{h^{-1}}^{D}v^{D}\Vert\leq 2(2\epsilon)^{1/2}$ .
7-1 (1) SSUR $G$ $e$ $V$
$D\in\Omega_{+}$ $\delta>0$ $\{g\in G| |\langle T_{g}^{D}v, v\rangle-1|<\delta\}\subset V$
$\Vert T_{g}^{D}v^{D}-v^{D}\Vert^{2}=2(1-\Re\langle T_{g}^{D}v^{D}, v^{D}\rangle)=2(1-\langle T_{g}^{D}v^{D},$ $v^{D}\rangle)$
$\zeta>0$ $\zeta^{2}<2\delta$ $\Vert T_{g}^{D}v^{D}-v^{D}\Vert<\zeta\Rightarrow g\in V$
$2(2\epsilon)^{1/2}<\zeta$ , $(^{2}<2\delta$ $4\epsilon<\delta$
$g,$ $h\in F(D, \epsilon)$
(7.9) $\Vert T_{hg^{-1}}^{D}v^{D}-v^{D}\Vert<\zeta$ $hg^{-1}\in V$,
(710) $F(D, \epsilon)F(D, \epsilon)^{-1}\subset V$.
$Z$ Cauchy
7-5 $gu\in G$
(711) $\forall D\in\Omega_{+}$ , $U^{D}v^{D}=T_{g_{U}}^{D}v^{D}$ .
7-1 (2) $G$ Cauchy $Z$ $G$ 1
$(gu)^{-1}$ $\bigcap_{(D,\epsilon)}\zeta(D, \epsilon)=\{(gu)^{-1}\}$ .
$D\in\Omega_{+}$ , $\bigcap_{\epsilon}\zeta(D, \epsilon)=\bigcap_{\epsilon}\{g|1-\langle T_{g}^{D}U^{D}v^{D}, v^{D}\rangle<\epsilon\}\ni(g_{U})^{-1}$ .
$1=\langle T_{(gu)^{-1}}^{D}U^{D}v^{D},$ $v^{D}\rangle$ , $T_{(gu)^{-1}}^{D}U^{D}v^{D}=v^{D}$ ,
$U^{D}v^{D}=T_{g_{U}}^{D}v^{D}$ , $\square$
7-6 $D$ $U^{D}=T_{9U}^{D}$ .
$\forall v\in \mathcal{H}^{D}(\Vert v\Vert=1)$ , $(D)\equiv\{(\mathcal{H}^{D}), T_{g}^{D}, v^{D}\}$ $(D)$
, 1-1-1 $D_{p}$
(712) $(D_{p})=\{(C\oplus \mathcal{H}^{D}\oplus(\mathcal{H}^{D})^{*}),$ $I\oplus T_{g}^{D}\oplus(T_{g}^{D})^{*},$ $v_{p}\}\in\Omega_{+}$ .
7-5 $U^{D_{p}}v_{p}=T_{g_{U_{P}}}^{D_{p}}v_{p}$
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